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光电特性，得到了电池的 I-V 曲线，其转换效率达到了 17.004%。 

























5. 通过这些研究工作在大小为 156×156mm，厚度为 180μm，电阻率为
2.13ohm.cm 的 P 型多晶硅片上，比较优化的工艺参数条件下制备出了平均开路
电压 0.655V、 短路电流 9.33A 、填充因数 78.4 、转换效率为 19.76%的 PERC
太阳能电池。其优越的电池性能表现出了具有很高的工业化生产价值。 
 

















Crystalline silicon solar cell was a semiconductor device which convented solar 
energy into electrical power.  In the future, the traditional fossil fuel would be partly 
replaced by this renewable energy---photovoltaic. Cost and efficiency were always the 
main obstacle for mass production of solar cells. The improving of conversion 
efficiency and the reduction the production cost were always the main pursuit of goals 
of research on PV. In order to increase the efficiency-cost ratio, two fields of work 
were done: For the first aspect, in order to reduce the cost of silicon marterial, solar 
grade poly silicon materials was studied; The other aspect, the improving the 
conversion efficiency of solar cells was also important, so the passivated emitter and 
rear solar cell(PERC) was studied. 
  In this thesis, a novel silicon wafer has been designed in order to decrease the 
cost of solar cell. The method without casting ingot and slicing has been designed to 
produce new silicon wafer, which was simple, easy and cheap. The key technological 
conditions and process parameters were studied in order to realize industrial mass 
production of high efficiency solar cells which was in the pilot production line for 
preparation of the PERC solar cells. PERC solar cells have high efficiency, simple 
process, and were convenient for industrial production. This thesis was prepared for 
industrialized mass production PERC solar cells. The brief research contents and 
results were concluded as follows． 
1. Firstly, the significance of the development of new energy was discussed ; 
According to the research contents of this article, and expounds the working principle 
of crystalline silicon solar, the main factors influencing the efficiency, the 
photovoltaic development of the world and China as well as the main research 
progress of several kinds of high efficiency crystalline silicon solar cells. 
2. A novel solar cell silicon wafer ―dipping method‖ has been designed in order 
















described. In addition, the diffusion of impurities in the silicon wafer and its influence 
on the efficiency of solar cells were investigated. The photovoltaic performance of 
polycrystalline silicon solar cells which were based on the metallurgical grade silicon 
substrate with the thickness of 600μm was simulated by AMPS1-D software. And 
some import parameters were obtained including I-V characteristic, 17.004% 
conversion efficiency.  
3. Respectively, research on different silicon wafer cleaning method, the 
concentration of TMA, the thickness of Al2O3 passivation film and the annealing 
processing influence on solar cell passivation quality and performance. Then study on 
the pressure and deposition temperature influence on the quality of the film in the 
plasma-enhanced chemical vapor deposition process of SiNx thin films, and the 
thickness of SiNx thin films passivation layer influence on the performance of solar 
cells. The excellent performance of the stacked Al2O3/SiNx passivation layer was 
peparatied. 
4. To explore the effect of rear electrode pattern on passivation effect and solar 
cell performance. Further study of the different laser parameters, overlap and laser 
frequency effecting on performance of solar cells. Different line width and distance 
between lines of the back point contact electrode are also studied to the solar cell 
conversion efficiency. Through researched on the back point contact electrode of the 
PERC solar cells, to seeking the excellent production processes and parameters. 
5. Based on these woks, the PERC solar cell efficiency of 19.76%, Voc= 0.655V, 
Jsc= 9.33A, FF=78.4 have been obtained on size of 156×156mm, thickness 180μm, 
the resistivity of 2.13 ohm, p-type polycrystalline silicon wafers through the excellent 
preparation parameters. The excellent solar cells performances have great application 
value in industrial production. 
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